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Introduction 
   Coastal plains have been formed by intermittent progradation i thousands 
of years. Through the process of progradation, natural levees, beach ridges, back 
marshes and other micro-landforms were formed by any agency. For the purpose 
of analysing the development process of coastal plains, it is important to discrimi-
nate these micro-landform units. Such  landforms of coastal plain are usually 
classified by aerial photo-interpretation, field survey and sieving size analysis of 
sediments. However, it costs much time and skilled technique. The authors 
attempt in this paper to analyse the airborne multispectral sensor data by machine 
processing, and to classify the  landform into some types. 
Micro-landforms 
   Natural levees are formed on the plain surface by  fluvial action, and 
composed of landform units about one or two meters elevated above the back marsh. 
They are distributed along the present river channels or the abandoned channels. 
The locations of natural levees were already emerged attheir forming period. They 
are well drained off and have been used as dry-fields or settlement si es since the 
ancient ime. 
   Sandy sediments composing atural evees have been supplied by occasional 
floods. Finer sediments were transported farther from the channels and 
deposited on lower ground i.e. back marsh. Back marshes are badly drained, and 
consist mostly of peat bogs. They are usually used as paddy fields. 
   Beach ridges are formed at the shoreline by wave and wind action, and 
elongated parallel with shoreline. They are about one or two meters elevated 
above back marsh and composed of sandy sediments. Also well drained, they are 
used as dry-fields or settlement sites. 
   Both landforms being similar to each other, it is difficult o distinguish either 
natural levee or beach ridge. "Sieving size analysis" was developed byMatsumoto 
(1977), who pointed out the difference in grain size frequency curves between 
natural levee sand and beach ridge sand, and clarified that the latter is more sorted
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than the former.
Training area 
    The Sendai coastal plain located in the 
northeastern part of Honshu (Fig. 1) is 
about 40 km long from north to south and 
10 km wide from east to west. It is limited 
by hills to the west and faces the Pacific 
to the east. Most of the plain is lower 
than 5 meters above sea level. Many types 
of the above-mentioned micro-landform are 
recognized on the plain. 
    In this study,the central part of the 
coastal plain is selected as the training 
area. There are three rows of beach ridge 
and many natural levees not only along the 
Abukuma and Natori Rivers, but also along 
are enclosed by beach ridges and natural
Analysis of MSS data 
   The multispectral sensor (MSS) data were scanned at 9:27 a.m. Oct. 12, 1977, 
from the altitude of 6,290 feet. They are composed of wave length bands in 3rd, 
5th, 7th, 8th, 9th and 11th channels (see Table 1 in Hasegawa et at. 1978). 
Program for Image Analysis  (PIA) and Facom 230 Computer are used for the MSS 
data processing. The processed ata are identified with the field survey results of 
landform classification, and beach ridges, natural levees and back marshes are 
confirmed in this area (Fig. 2). 
   First, the unsupervised classification') map (PIA 021) is output by using 
responses of electromagnetic waves in all the 3rd, 5th, 7th, 8th, 9th and  11th 
channels. It was difficult to separate natural levees, beach ridges and back marshes 
by the map, probably because such micro-landform units are covered by vegetation 
and they have similar properties of electromagnetic spectrum in clustering. 
   The land use types on natural levees and beach ridges are diverse, e.g. crop 
land, settlement and pine forest. Combined the land use types, the micro  land-
form. units are classified to six categories, i.e. natural levee with settlements, 
  1) Unsupervised classification is a method to classify every point in training area into 
      several categories, depend on the statistical characteristics without any standard.
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output from all the 3rd, 5th, 7th, 8th, 9th and  llth channels to classify compulsorily 
the training area into any landform unit (Fig. 3). As the result the two groups were 
clearly  separated: slight elevation such as natural levee and beach ridge, and lower 
surface such as back marsh and water surface. But natural levee and beach ridge 
could not be subdivided to the above four categories. 
  2) Supervised classification is the method to classify every point in training area into 
      categories which are previously standardized. Each standard classified previouslyhas 
      the typical statistical characteristics.
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Fig 3 Supervised classification map
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   Then, the spectral characteristics of the typical areas were calculated 
statistically and represented in histograms (PIA 002) by machine (Fig. 4 and 
Table 1). These characteristics in electromagnetic spectrum are hardly 
distinguished among natural levee and beach ridge, in spite of their different 
geomorphological construction. Thus, the supervised classification is effective 
for the discrimination between back marsh and slight elevation, but is not effective 
for the discrimination among slight elevations i.e. natural levees and beach ridges. 
                 Table 1 Statistical data of four standardized areas
 
-  __ Channel 
Standardized
1 
2
3 5 
 80.  2 
7. 1
7 8
 MEAN 
   S.D.
 73.9 
 9.3
9
 79.  0 
 4.6
 84.9 
 11.0
 95.0 
 18.6
11
127. 5 
 6.6
 MEAN 
   S.D.
3    MEAN 
 S.D.
74. 4 
12. 1
 77.5  74.8 
 11.0  10.  1
93.5 105.2  126.8 
12.3 17.9 17.7
 74.7 
 9.9
 80.8  78.8 
 10.6  8.2
93. 1 
 10. 7
4  MEAN 
   S.D.
 81.  1 
 11.4
 84.3 
 11.3
 81.  7 
 11. 2
 99.  1 
 14.6
 125.  8 
 6.7
 97.3  103.9 
 8.5 13.3
 129.  4 
 20. 7
   Finally, the data of the band of far infrared were analysed in order to detect 
slight elevations probably in different temperature condition owing to different 
moisture characteristics, and the map of electromagnetic responses in the  11th 
channel (PIA 003) was computed out (Fig. 5), which showed that the micro-
elevated landforms recognized in Fig. 2 have a moderately higher temperature 
than back marshes. Thus, the micro-elevated landforms are clearly confirmed on 
the plain surface. 
Summary 
   Though it was not successful to distinguish natural levees and beach ridges, 
the micro-elevated landforms could be clearly separated from back marshes, by the 
supervised classification map of the 3rd, 5th, 7th, 8th, 9th and  1  1  th channels, 
and the image map of the 11th channel. MSS data are useful for identification of 
the micro-landforms in the coastal plain. 
   MSS data reflect the various conditions of ground surface, but do not directly 
reflect the difference of landform. However, if MSS data are scanned in different 
seasons and under different weather, their analysis will produce more useful in-
formations for landform classification and other works. 
   This study forms a part of the project by the Japan Research Committee of
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Fig 5 Image map by the 1  1  th channel
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